Little is known about how renewable energy cooperatives (REScoops) try to influence energy conservation among households and the resulting impact. In this article the main research question is: What is the predictive value of renewable energy cooperatives on intention to save energy, engagement in energy-saving actions, and self-reported energy conservation by households? A survey was conducted to answer this question. Data analysis involved multivariate and binary logistic regression on data from two cooperatives: Ecopower (Belgium; N = 1000) and Enercoop (France; N = 8290). Results show that in addition to psychological and socio-demographic variables, REScoop items modestly contribute to the explained variation in engagement in energy-saving actions and reported energy conservation. At Enercoop 18.2% of the respondents indicated that their cooperative contributed to household energy savings; for Ecopower this figure was 36.9%. Moreover, at Enercoop, 38.7% of the respondents reported consuming less energy since obtaining cooperative membership; at Ecopower this was 64.7%. The article concludes with suggestions for future research.
Introduction
In light of economies facing the energy trilemma and increased global warming, decreasing energy demand has become ever more urgent. As the residential sector comprises 27% of global energy consumption and 17% of total CO 2 emissions, it is important for policy makers to target this sector using effective interventions to drastically conserve vast amounts of energy and mitigate climate change [1] . In an article published in Nature Energy, Stern et al. [2] argue that direct fossil fuel consumption by US households can be reduced by up to 20% in a decade with conventional technology, assuming that the most effective, proven, and non-regulatory interventions are implemented [3] . A similar potential may apply to other high-income countries [4] . Achieving such reductions depends on, to a great extent, the implementation of certain interventions. Interventions have, however, been implemented with varying degrees of success. Energy consumption reductions are typically well below 20%, and there often are only short-term effects. Although policy makers are giving much attention to interventions that target lowering of household energy consumption, numerous academic studies have shown that this remains challenging (e.g., [5] [6] [7] ). information provision, and modelling (i.e., using role models). Interventions adhering to consequence strategy try to influence behavioral determinants after the occurrence of the energy-saving behavior by providing feedback on consequence outcomes after the occurrence of the behavior. Examples are electronic billing, using online client accounts, and smart metering. Consequence strategies-i.e., offering rewards, or providing feedback-are based on the assumption that the presence of positive or negative consequences will influence behavior because it will make energy saving more attractive.
Studies that analyzed the effect of feedback about the price difference between on-and off-peak hours-using variable tariffs-found this to result in shifts in consumption to off-peak hours, but no difference in overall consumption was found or reported [5, 44, 45] . Monetary incentives to promote reductions in household fossil-energy use are only seldom implemented on their own. They are usually implemented as part of a package of supplementary strategies [46] . Whereas they are often successful in changing behavior in the short term, there are also downsides; (i) they may lead to rebound effects, (ii) the incentive is not worth the effort, and (iii) incentives may crowd out intrinsic motivations. To cope with these downsides, [46] points to the usage of other interventions like home energy audits, social rewards and social norms feedback. A study by [47] reviewed the influence of non-price interventions-i.e., four nudge-like interventions referred to as social comparison, commitment devices, goal setting, and labelling-and found that all had the potential to significantly reduce energy consumption of private households, yet, the effect size varied.
Feedback is a necessary element in learning how to control energy use more effectively over a long period of time. Instantaneous, direct feedback in combination with frequent, accurate billing (a form of indirect feedback) is needed as a basis for sustained demand reduction [48] . Feedback about individual performance, relative to the performance of others, may be helpful in encouraging energy conservation. By providing household members with feedback on how they are doing as a group, social norms in favor of a certain pro-environmental behaviors may become salient. Similarly, by giving comparative feedback about how a group of individuals is doing relative to other groups may evoke feelings of social comparison [35] . Savings from indirect feedback (e.g., billing) range between 0%-10% [48] . Results of studies using feedback seem to suggest that the more frequent the feedback is given, the more effective it is [40] . Relevant features of feedback that may determine its effectiveness are frequency, duration, content, breakdown, medium and way of presentation, comparisons, and combination with other instruments [49] .
When concerning feedback via metering and direct displays, energy savings are in the range of 5%-15% [48] . Most research on direct feedback addresses the engagement of householders with in-home displays (IHDs) on which they can view their energy consumption and can get direct feedback. Ideally, feedback is given immediately after the behavior occurs, because households need to understand the relationship between the feedback and their behavior. IHDs can support energy consumption reduction, but engagement with IHDs can be limited to men and is often short-term. However, results show that community action support and long-term engagement with energy consumption feedback, including engagement by women, can support behavioral change [50] . In-home displays are promising for encouraging energy conservation, but careful consideration should be given to the way the feedback is framed [51] . When concerning direct feedback from smart energy monitors, context factors are fundamental in understanding the extent to which change effects will be negotiated and realized [52] . Gupta et al. [53] studied visual energy feedback techniques (carbon mapping, thermal imaging) at different scales, alongside traditional methods (web-based energy and environmental visualization platform, home energy reports) delivered through community workshops, home visits, and the internet, across six low-carbon communities. They found that most of the feedback approaches were able to engage and raise awareness amongst the individual householders. Thermal imaging was successful in engaging individual local residents, especially when home reports were included. However, data-driven, web-based platforms had limited uptake because there was an online log-in requirement and information overload [53] .
In general, interventions are more effective when they are tailored to the target population [5] . This applies when interventions complementing each other are combined into integrated approaches. Combinations of interventions are generally more effective than single interventions. It makes sense to the extent that different people may have different barriers to change [54] . A combination of antecedent (e.g., information) and consequence strategies (e.g., feedback) is generally required. Moreover, informational and structural strategies complement each other [35] .
Ways in which REScoops Influence Their Members to Conserve Energy
Using a cooperative model, renewable energy cooperatives offer a democratic and locally organized alternative to conventional energy suppliers and energy service suppliers. As compared to other actors in the energy value chain, they have certain benefits when offering energy services to householders, particularly because of their embeddedness in social structures [8, 10, 55] . This gives them the opportunity to use social ties to persuade local householders to join their renewable energy cooperatives, to participate in their activities, and persuade them to either lower their energy consumption or adopt renewable energy (e.g., by having solar panels installed on the rooftops of the homes they occupy) [56] . The way and degree in which REScoops are able to use their social ties also depends on the community they are part of. For instance, 'communities of place' (i.e., social relationships embedded in a particular geographical context) are quite different from 'communities of interest' (social relations extend beyond specifically place-based networks), and henceforth require different engagement approaches [31] .
To link household energy conservation behavior to the assumed influence of REScoop actions, we discern specified from unspecified measures in relation to the respondents' behavior. Unspecified measures entail the general presumed influence of being a member and (indirectly) being exposed to REScoop actions and information. On the other hand, specific measures entail interventions to which cooperative members are more directly exposed (as a target group), often using a tailored approach.
We presume that the mechanism of REScoop influencing their members to attain certain goals (like saving energy) works as follows. REScoop membership potentially influences energy conservation for a number of reasons. Becoming a REScoop member (and/or customer) can be seen as making an informed choice; in other words, one chooses deliberately to engage in using green energy. The reason to become a REScoop member can be motivated by attitudes related to environmental or social (localized) concerns or by pragmatic financial or technical reasons, like the expectation to receive better service provision or more comfort. A survey conducted by Naus et al. [57] showed that householders praised community energy initiatives for not having a profit-orientation and for generating innovative ideas. Furthermore, social and spatial proximity seem to make local initiatives attractive to targeting householders with energy efficiency measures (Ibid). This shows that it is not only environmentally motivated aspects that appeal to households, but also social and spatial aspects are appealing as well [32] .
If one becomes a REScoop member, one receives information on the importance and ways to save energy. This could mean that the information level of REScoop members on the importance of renewable energy and possibilities to save energy increases after becoming a member, which could lead to a higher knowledge level (on renewable energy and energy-saving options). However, more information or awareness does not automatically mean that one also engages in actions to attain a certain goal (like saving a certain amount of energy). These actions, pertaining to REScoop membership, can be seen as a rather general way in which REScoop influences their members. However, there are also more specific actions that seek direct influence. Examples of specific actions undertaken by REScoop are awareness-raising campaigns, personal audits, IT platforms in which energy consumption is monitored and feedback is given to households, information workshops, installation of energy-efficient technology like smart meters, and programs REScoop members can participate in, offering both antecedent and consequence strategies. REScoop members participating in these actions can arguably be seen as deliberately choosing to become exposed to these measures.
An inventory of renewable energy cooperatives targeting household energy conservation revealed that REScoops mostly use antecedent strategies. Information tools used by REScoops were found to be rather similar to what other energy suppliers or governments and NGOs use. Consequence strategy interventions are used less frequently. They vary in providing direct and indirect feedback, and they are increasingly supported by online platforms and smart technology. Interventions deployed by cooperatives were also found to target multiple goals, e.g., awareness-raising, setting intentions to attain energy conservation goals, investment in RES projects, training householders in using energy equipment, professionalization, attracting new REScoop members, and increasing a householder's experience of using energy-efficient technology [26, 58] . In other words, cooperatives use multiple strategies in social environments that indirectly influence householders to conserve energy by targeting psychological drivers that influence energy-saving behaviors. In this sense, it is fair to state that next to using ways to directly influence their members, cooperatives also 'nudge' (i.e., indirectly; [59] ) their members to set energy-saving intentions and engage in energy conservation behaviors.
Studies that show actual results of energy-saving actions by community energy initiatives (in terms of outcome) are limited. A study that does, however, was performed by Magnani and Osti [60] addressing the use of an economic incentive. The study revealed that as a result of an incentive rate for renewable energy production, a cooperative managed to ensure an average of 90-100 euros per year to shareholders, which resulted in energy savings of 25% on yearly electricity bills. Moreover, the study revealed the success of an economic incentive to which the members were subjected. In the event that a shareholder consumed less than the kW he or she had invested in, the cooperative would buy the non-consumed energy and sell it to the best buyer on the market. Therefore, the individual shareholder could regain some of the money invested (tax-free), and the cooperative could improve its economic surplus. In the end, 70% of its members consumed less than 3000 kWh. On average, a member of the cooperative managed to repay his or her electricity bills and earn about 10% of the invested capital per year [60] .
REScoop Membership Factors Favouring Household Engagement with Energy Conservation Behaviours
Whether a REScoop succeeds in influencing its members to set energy-saving intentions, to engage in energy-saving actions, and to realize actual energy savings may depend on factors related to the cooperative itself and to factors related to membership of the cooperative. Factors related to REScoops concern the way members are engaged with REScoops as an organization. Are members, for instance, satisfied with the services provided by a REScoop? This assumes that the REScoops that enjoy a high reputation among their members are perceived as more capable of reaching and persuading their members than cooperatives with a low reputation or service delivery satisfaction rate (like customers do, in general regarding service delivery by an organization, while taking certain predispositions towards it into account; [61] ). Another factor concerns the social environment created by the cooperative. Here, it might matter to members whether they experience a high trust level, assuming that cooperatives with high interpersonal trust levels are more capable to reach out to their members and persuade them to conserve energy. Walker et al. [27] even argue that trust has a necessary part to play in the contingencies and dynamics of community projects and in the outcomes they achieve. A study by Kalkbrenner and Roosen [32] showed that amongst other predictors (i.e., social norms, environmental concern, and community identity), trust is an important determinant of the willingness to participate in community energy.
In addition, if one's peers are also cooperative members, one might be well-embedded in the social environment of the cooperative, and, hence, be more exposed to actions directly or indirectly targeting energy conservation by the cooperative. One way a REScoop can do this is by raising awareness and increasing the knowledge cooperative members have on energy consumption and behaviors related to lowering ones' energy consumption. After all, education, training, and information is free to members of cooperatives [18] . Another factor that might be important for households to engage in energy conservation is whether they have friends and family who are (also) REScoop members. This might be for the reason that they pursue to conform to the behavior of others and gain acceptance and recognition [61] . Finally, length of membership may indicate how well one is engaged and embedded in a cooperative, pertaining to its social structure and institutions. The longer one is member of a cooperative the more familiar one is with its social environment, social practices, service provision, the activities it undertakes, the projects it develops, the investments it makes, and decision-making practices. Moreover, given that REScoops attract different types of members, which differ per 'generation', one can argue that members with long memberships ('early generation members') are the ones with high environmental concerns heavily engaged with production of (renewable) energy and living in 'communities of place', while members with short memberships ('late generation members') may also be driven by short-term financial motives and form 'communities of interest' [18, 31] .
Research Design and Methodology

Research Approach
In this study, a multi-national survey was conducted among members of multiple REScoops across Europe (N = 10,585). This survey was conducted among federations partaking in the REScoop Plus project (see Table 1 ), asking cooperative members about how they experience their REScoop trying to persuade them to conserve household energy (addressing both curtailment and efficiency behaviors). 
Operationalisaton and Measurement
There are three sets of independent variables: (i) socio-demographic factors; (ii) psychological factors (in line with Frederiks et al., [7] ); and (iii) factors related to REScoops. The latter was of main theoretical interest to the study presented in this article and indirectly covered the use of interventions by REScoop. The dependent variable was self-reported energy conservation by householders, differentiated into intention to save energy, engagement in energy-saving actions, and reported energy savings. Figure 1 presents a graphical depiction of the research model. Based on this research model we expected that, in addition to psychological and socio-demographic variables, variables related to REScoops contributed to explaining household energy conservation (i.e., to all three indicators: intention, energy-saving actions, and reported energy savings). Table 2 presents an overview of the measurement of variables. For the scales, constructed information of the number of items used and Tau-equivalent reliability (also known as Cronbach's alpha reliability) tests are presented (See also Appendix A for more details on the scale items). For the latter, 0.5 was used as a minimal threshold value. Items belonging to the 'REScoop-related factors' block pertained to the factors addressed in Section 2.3. 
Case Selection
From the survey, two REScoops were selected. Enercoop (France) and Ecopower (Belgium) represented the REScoops in the dataset with the highest response and the highest membership numbers (Enercoop: 42,000; Ecopower: 48, 883 ). An additional reason for selecting these two REScoops was that they fairly differed from each other in terms of organization, business model, and orientation [23] . Moreover, both comprised both 'communities of place' and 'communities of interest', although Enercoop had relatively more 'early generation' cooperation members with proenvironmental, activist, and anti-nuclear attitudes. Ecopower, on the other hand, also was comprised of 'late generation' members whose main interest was financially motivated. This cannot be said of Enercoop, though, which members did not mind paying fairly higher than conventional electricity rates, on the condition that the supplied electricity stemmed from renewable sources. 
Dependent variables
Intention to save energy Scale Energy conservation since REScoop membership? (y/n) Single item Sum of individual energy-saving measures taken Scale
Case Selection
From the survey, two REScoops were selected. Enercoop (France) and Ecopower (Belgium) represented the REScoops in the dataset with the highest response and the highest membership numbers (Enercoop: 42,000; Ecopower: 48, 883 ). An additional reason for selecting these two REScoops was that they fairly differed from each other in terms of organization, business model, and orientation [23] . Moreover, both comprised both 'communities of place' and 'communities of interest', although Enercoop had relatively more 'early generation' cooperation members with pro-environmental, activist, and anti-nuclear attitudes. Ecopower, on the other hand, also was comprised of 'late generation' members whose main interest was financially motivated. This cannot be said of Enercoop, though, which members did not mind paying fairly higher than conventional electricity rates, on the condition that the supplied electricity stemmed from renewable sources.
Both Enercoop and Ecopower are federations of local and regional energy cooperatives, and both are also suppliers of green power. Next to having members, Enercoop and Ecopower also have customers. Ecopower is located in Flanders, in the northern part of Belgium. Enercoop is located in France. Ecopower and Enercoop are the largest, nation-wide, REScoop in Europe. Both have a large member and customers base. Both cooperatives implement a wide set of actions to encourage their members to conserve energy, ranging from antecedent to consequence interventions, and package approaches covering multiple interventions. Customer and member bases differ between Ecopower and Enercoop. Ecopower exists longer and includes three 'waves' of members with varying profile types [18] . Enercoop, on the other hand, was founded more than a decade later, has less members and customers, and therefore is likely to have the same member profile. Enercoop also covers a more dispersed and larger geographical domain (across different regions in France, all the way to the French Alps and the Pyrenees), than Ecopower members, who are confined to the smaller Flanders region in Belgium. More detailed information on the two cooperatives can be found below.
Ecopower
Ecopower is a renewable energy producer and supplier cooperative, based in Flanders (Belgium), that was founded in 1991 as a cooperative under Belgian law. By 2016, Ecopower consisted of 48,883 cooperative members (currently over 50,000), with 194,830 shares and 41,302 customers. All the financial resources from cooperative members (shareholders) are invested in renewable energy projects. By 2015, 82% of energy supplied by Ecopower was covered by installations of its own. By 2017 this was even 100% [23, 58] . Forty-seven percent of Ecopower members are prosumers, generating electricity de-centrally, often using solar PV panels of their own [62] .
Interventions by Ecopower
Ecopower supports their members to lower electricity consumption, and does so by implementing a set of different interventions: the 'EnergieID' energy consumption platform, personal advice, a newsletter, and a brochure. 'EnergieID' uses a SaaS-platform (software as a service), helping families and organizations to manage their energy and water consumption as well as their transport kilometers and renewable energy production. Users can create an account for free, compare their consumption with similar user profiles, and share their data with the service providers of their choice. Meter readings can be entered manually or automatically by compatible smart energy devices. By sharing the platform, 'EnergieID' can gather relevant data more quickly to compare and analyze. Since March 2016 more than 13,000 users were active on the platform. The platform is also useful for Ecopower to help customers when they have questions about their energy bill or electricity consumption because they can get personal, tailored advice. Ecopower pays special attention to large-scale electricity users. Along with their energy bill, Ecopower sends users with an annual consumption higher than 6000 kWh/year a leaflet to inform them about their above-average consumption. It resembles a manual with suggestions to users encouraging them to critically assess their electricity consumption and informing them on how to reduce it [23] . In addition to directly targeting energy efficiency, Ecopower stimulates adoption of home solar panel systems amongst its members. Once installed, electricity generated by the solar panels can be consumed by households, lowering electricity consumption from the conventional electricity grid.
In sum, Ecopower hosts a broad set of interventions, including both antecedent strategies (i.e., information) and consequence strategies (covering both direct and indirect feedback; i.e., billing, personal tailored advice, and an online digital platform providing direct household feedback on energy consumption).
Enercoop
Launched in 2005 by French ecological and ethical business organizations, Enercoop is a 100% cooperative green electricity supplier. Next to having 42,000 cooperative members, Enercoop has 22,000 customers (2015). In addition to selling green electricity, one of the main objectives of Enercoop was to decentralize energy production so as to give every citizen the opportunity to get involved in the energy transition. By supporting the emergence of new local energy cooperatives since 2009, Enercoop has been fostering a network of cooperatives, within which every citizen can invest and participate [23] . Although Enercoop started as one single cooperative, it has recently become a network of nine local and regional cooperatives that allow citizens to reconnect with the challenges of the energy transition on the regional level [26] .
Interventions by Enercoop
Enercoop supports their members to lower electricity consumption, and does so by implementing a set of different interventions: 'TupperWatt' meetings, 'Dr. Watt' self-diagnosis instrument, and the 'Energie Partagée' citizen investment fund. 'TupperWatt' meetings are arranged and led by a member of Enercoop where they will introduce Enercoop's values and topics revolving around the energy transition to interested persons, including household energy conservation. 'Dr. Watt' is a training course to help consumers make a self-diagnosis of their specific electricity consumption. The aim is to help individual consumers to reduce their energy consumption by providing the tools to measure their consumption and understand it, and by reducing energy consumption while maintaining the same comfort level via tailor-made advice offered through software (also entitled 'Dr. Watt'). It involves training sessions, in-home metering of electrical devices, support by a software platform, and user meetings. Before each meeting, participants are subjected to awareness-raising by Enercoop (in which multiple media are used: e.g., newsletters, social media). By 2016, 'Dr. Watt' had been tested successfully in three local cooperatives (with a reported energy-saving potential of 40%), and was expended to the broader Enercoop cooperatives' network in 2017. Moreover, 20 training sessions were delivered since. It can be seen as an approach using a broad scope of both antecedent and consequence strategies. 'Energie Partagée' concerns a fund that was created to promote the development of local renewable energy and energy efficiency projects, controlled and financed by citizens. It involves an association of experts from different fields and a fund to invest in developed projects and partially finance project development. By 2016, the investment fund had 4312 subscribers and raised over 11 million euros. Next to these measures, Enercoop also issues newsletters and provides personal advice to users [23] .
In sum, Enercoop employs a broad set of interventions, including an integrated approach ('Dr. Watt') that covers multiple antecedent strategies (information, modelling, workshop, audit) and consequence strategies (both direct and indirect feedback, including workshop sessions in groups with feedback on in-home energy consumption, and tailored advice on how to improve). When compared to interventions by Ecopower, Enercoop employs a set of interventions that are more localized and tailored, using an integrated longitudinal approach, including more antecedent strategies. However, whereas Ecopower already implements interventions at a large scale, Enercoop is still testing promising interventions at a smaller, experimental scale, and is currently in the phase of scaling them to their larger member base.
Data Collection
Data collection was performed through online surveys, using the survey software 'LimeSurvey' [63] . With the help of contact persons at the renewable REScoop federations partners, the original English basic questionnaire was translated into native languages: Dutch for Ecopower in Belgium (Flanders); French for Enercoop in France. In the translation process, questions and answer items were tailored to country-specific conditions and circumstances. To make sure consistency with the original questionnaire was maintained, each REScoop partner translated each questionnaire item to its native language. Moreover, central management of the international data collection was conducted by the University of Twente, where the survey central database was located. Inconsistencies in translations (both questions and answer items), were discussed in detail between the central research team and representatives of the international cooperatives.
Respondents were either members or non-members of cooperatives. Non-members concerned households who were customers (but not members of cooperatives) or people who were neither member nor customer (for instance, sympathizers of the cooperative movement). Members concerned households who were both a member and customer, or households that were only a member (but no customer). At Enercoop, both respondent groups were represented. At Ecopower, all respondents in the survey were cooperative members.
At that start of data collection, the respondents received a web link from the REScoops they were either members or clients of in order to enter the online survey. No tokens or other ways to reveal the identities of the respondents were used (for legal, privacy reasons). The online survey links were unique for all of the participating REScoops. Following considerations of face and item validity, it was decided that the respondents could choose between either completing the questionnaire in their native language or in English (the latter concerns the language in which the questionnaire was originally conceived by the researchers). The survey samples were established in close collaboration with contact persons at the different participating REScoops. Either a customer database with e-mail accounts was used or a database containing anyone who received a newsletter from a REScoop (which meant that respondents did not have to be cooperative members or customers). This difference in approach was related to the business model used by the respective cooperatives. For Enercoop, the use of the broader community (i.e., the 'newsletter group') enabled the research team to also collect data among non-members, as most REScoops also possessed a database of 'interested citizens'. Next, survey links were also sent to their members and the pool of 'interested citizens'.
The newsletters and e-mails explained the purpose of the survey, the research project, and the 'REScoop Plus' project at large. In addition, the online survey link was coupled to the newsletters and the website on which the online survey was located. To raise the response rate, follow-up announcements were made using social media and websites. Following a pilot survey among members of a REScoop in The Netherlands (i.e., 'LochemEnergie') in June 2016, survey data were collected in the period of May-July 2017. For Ecopower, the total response was 1111. After data cleaning, 1000 remained. The low response rate was related to the fact that no e-mail addresses of Ecopower members and customers could be used for data (so that they only could be approached via the cooperative's newsletter), and the fact that potential respondents might have suffered from 'fatigue' as they were surveyed two years before (i.e., the dataset collected for the study by [18] ). For Enercoop the total response was 8805, and after data cleaning, 8290. Table 3 provides an overview of survey responses for Enercoop and Ecopower. For legal reasons, data on energy consumption and conservation, objectively observed by third parties, could not be used. Proxies had to be used instead. This concerned self-reported data by respondents on (i) reported energy conservation since acquiring a membership from a REScoop, and (ii) self-reported data on the sum of individual energy-saving measures respondents engaged in. Using self-reported data instead of actually measured energy conservation data can arguably be viewed as a methodological drawback. Self-reported behaviors may be influenced by social desirability [5, 64] , and there might be a discrepancy between householders' self-reported information on values, intentions and attitudes, and observable behaviors [7] . On the other hand, several studies have showed that no great error was reported in findings by researchers that used self-reporting of householders' energy consumption [65, 66] . Moreover, use of self-reports ensures higher response in data collection. Others hold that self-reports allow for valid reporting of information of current behaviors, especially when using tailored interventions. Moreover, meter readings do not provide all types of information that are necessary for all types of household energy consumption research [67] . In addition to self-reported proxies for household energy conservation, we also searched for opportunities to compare data between members and non-members of REScoops (see for the results Section 4.5).
Data Analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS), version 23. Firstly, data were prepared for analysis. This process concerned transformation, recoding variables, and dichotomization of ordinal variables. In addition, scales had to be reconstructed adhering to covariance of items and statistical reliability tests, using factor analysis and Tau-equivalent reliability tests. Key descriptive statistics are presented in Appendix B.
For legal and practical reasons, it was not possible to organize trials to test effects or effectiveness of interventions by cooperatives. To test the statistical relationships between the items mentioned in Section 3.2 and household energy conservation, multivariate regression analysis was performed to identify those predictors most strongly associated with household energy conservation. Because energy conservation was operationalized in three ways (i.e., as (i) intention to save energy; (ii) sum of individual energy-saving measures; and as (iii) indicated energy savings since obtaining membership) different multivariate analyses were conducted.
For the dependent variables 'intention to save energy' and 'sum of individual energy-saving measures taken', multivariate regression analyses were conducted. This was preferred to alternatives, such as structural equation modelling. The reason was that the main interest in this study would be to test theoretically predicted statistical relationships between selected independent variables and one dependent variable (instead of analyzing independent variable inter-relationships without a sound theoretical basis). Binary logistic regression was used to analyze the influence of selected items concerning psychological, socio-demographic, and contextual variables on the dependent variable 'perceived energy conservation since obtaining membership' (operationalized as a dichotomous variable). As it was not possible for organizational, financial, and legal reasons to create a (quasi-) experimental research setting, no research could be conducted to test causal relations or effectiveness pertaining to single or combinations of interventions.
After checking and correcting for multicollinearity, models were constructed. For both the multivariate regression analysis and the binary logistic regression analysis, a 95% confidence interval was used, and three blocks of independent variables were entered hierarchically in regression models. In the first step, variables belonging to the socio-demographics block were entered into the model, i.e., income, education, home size, home ownership, and change in number of household members over the last two years. The second step concerned entering the variables belonging to the psychological variables block to the model (already containing items from the socio-demographics block), i.e., ecological motivation, decentralization motivation, behavioral intention, perceived behavioral control, subjective norms, social pressure, knowledge, and importance. Finally, in the third step, variables regarding influence exercised by REScoops, i.e., length of membership, age of the cooperative, satisfaction with the cooperative's services, having peers among cooperative's members, interpersonal trust within the cooperative, and the cooperative's contribution to higher knowledge level, were added to the already existing model. Before entering variables to the regression models, checks for inter-item correlation were carried out to avoid multicollinearity problems, resulting in the exclusion of a few items (e.g., household size in terms of members, presence of kids of 18 years of age or younger).
Using the 'entry' method was preferred to using stepwise regression methods. This was because an order based on sound theoretical predictions and academic literature studies was preferred to using computed algorithms to determine which variables were used as inputs in regression models. Stepwise methods (e.g., 'backward' entry) are more generally preferred in exploratory regression models (Field, 2005) , whereas, we preferred using predictive regression models.
To assess the binary logistic model fit, two tests were used. First, a model chi-square was used, in which a p-value of less than 0.05 showed that the model fitted the data better than when those variables were excluded. Second, a Hosmer & Lemeshow goodness-of-fit was used to test statistically significant differences between the observed and the predicted probabilities in the model. One can deduce that the model fitted the data when the chi-square value of this test was small and the p-value was greater than 0.05. Both Cox & Snell R-square and Nagelkerke R-square were analyzed to check the predictive values of the independent variables, in which 0 represented no predictive value and 1 presented a perfect prediction. The multivariate regression analysis was conducted in subsets of the
In addition to the multivariate analyses, triangulation was performed by conducting a t-test. The t-test was performed on Enercoop data, comparing between members and non-members (the latter pertaining to customers and other non-members like sympathizers). This was not possible for Ecopower, though, because all respondents were cooperative members. Table 4 presents relative frequencies of items that are relevant to energy conservation and actions by renewable energy cooperatives. In terms of number of energy savings actions, respondents engaged in Enercoop and Ecopower were nearly even (respectively engaging in 7.68 and 7.66 out of a total of 9). Of the respondents at Enercoop, 29.7% attributed energy conservation actions they engaged in to interventions by their cooperatives; this was 32.7% for the Ecopower respondents. Regarding reported lowering of energy consumption, 38.7% of respondents at Enercoop reported to consume less energy since joining the cooperative; at Ecopower this was 64.7%. And 18.2% of respondents of Enercoop indicated that their cooperative contributed to energy conservation; for Ecopower this figure was 36.9%. Table 4 also reveals that respondents were relatively satisfied with their cooperatives, but that only few had friends or family who were (also) cooperative members.
Results
Frequencies on Items Related to Cooperatives and Energy Conservation
Except for the number of individual energy savings actions respondents engage in, Table 4 shows that Ecopower respondents present higher relative frequencies on items than Enercoop respondents. Sizable differences between Enercoop and Ecopower can be found on items regarding respondents indicating to use less energy since obtaining cooperative membership, and respondents stating that their cooperative had contributed to energy savings in one's households. Possible reasons may be that Ecopower has been longer into existence, and has been focusing longer on energy conservation than Enercoop. The latter focusing more on green power. Only recently Enercoop started to engage more in actions on energy conservation among their members and customers. In Table 4 figures are fairly even between Enercoop and Ecopower on items regarding cooperatives contributing to an increased knowledge level on (renewable) energy issues, energy savings actions attributed to cooperatives, and having friends or family members who are (also) cooperative members. 
Bivariate Correlations
Analysis on inter-item correlation between indicators of the dependent variable-i.e., intention to save energy, engagement in energy-saving actions, and reported energy savings since joining a cooperative-showed significant results between these items (See Appendix D).
Furthermore, bivariate correlations between predictors and dependent variables were analyzed. Table 5 presents the results for intention to save energy. In line with the Theory of Planned Behavior [68] , results show that psychological variables correlated most and strongly (in terms of correlation coefficient) to intention to save energy. Most items from the REScoop-related items block are significant as well, but show weaker correlations than psychological variables. Only few items in the socio-demographics block correlate significantly, and they only show relatively weak correlation values. Table 6 presents the results for the sum of energy conservation actions respondents engaged in. Results resemble those presented on intention to save energy, and show that psychological variables correlated most and strongly (in terms of correlation coefficient) to the sum of energy actions one engaged in. Most items from the REScoop-related items block are significant as well, but showed weaker correlation coefficients than psychological variables. Regarding the items in the socio-demographics block, there is a striking difference between Enercoop-with all items significant except for one, and home size and home ownership having particularly high coefficients-and Ecopower, with no significant items. Table 7 shows the results for perceived energy savings since joining a cooperative. The results resembled those of the correlations presented in Table 5 (on intention to save energy), showing the most and significant items in the psychological variables block (with intention having the strongest value), and the least in the socio-demographics block. Most items in the REScoop-related items block were significant, and 'number of years membership' even showed the highest correlation coefficient value amongst items measured among respondents of Enercoop. For Enercoop, items that were significantly and positively correlated with respondents claiming to have saved energy since obtaining membership of the cooperative can be found among most psychological factors (i.e., personal motivations, behavioral, and social factors). This applied less to items belonging to socio-demographic factors (including household characteristics). Relative strong correlations were found among items related to the cooperative, i.e., length of membership and obtaining a high knowledge level related to actions by the cooperative. For Ecopower, roughly the same significant correlations were found. However, for Ecopower there are more significant socio-demographic items, four of them having a negative sign (e.g., income, education, and household size). Table 8 presents the results of multivariate regression analyses on the sum of individual energy actions taken for analyses conducted for Enercoop and Ecopower. Both models showed fairly high levels of explained variance (R-square), ranging between 0.435 (Enercoop) and 0.456 (Enercoop). The models revealed, foremost, significant predictors in the psychological predictors block. Motivational attitudes toward decentralism, capability to act, subjective norms, and importance were strong predictors. The block with REScoop-related predictors added little to the variance on intention to save energy, 0.2% for both Enercoop and Ecopower. Within the Enercoop analysis, one REScoop-related predictor was significant: REScoops increasing knowledge. The latter might indicate that Enercoop only relatively recently started advocating energy conservation amongst its members. The shorter respondents had joined Enercoop, and the more they obtained knowledge on energy issues from their cooperative the more they had the intention to save energy. Table 9 presents the results of the regression analyses on sum of individual energy actions taken. Both models showed relatively low levels of explained variance (R-square), ranging between 0.162 (Ecopower) and 0.197 (Enercoop). The models revealed different sets of significant predictors. The most significant predictors were found in the block concerning psychological variables (especially behavioral intention and behavioral control). This accounted for most of the explained variation in both models. In the two models the block with variables relating to cooperative (REScoop) actions added, respectively, 1.3% (Enercoop) and 2.2% (Ecopower) to the explained variation, which was significant, but not particularly much. In the REScoop predictors block, a significant predictor in both models was having peers (family, friends) who are REScoop members. However, from the explanatory variables in the model the best predictors were psychological factors, in particular, behavioral intention and capability to act. Although the cooperative's block was significant as well, it added relatively little to explaining the variation of the model. When comparing the results between Enercoop and Ecopower, one notices that the Enercoop model showed higher explained variance, and that more predictors were significant. Next to three predictors from the socio-demographics block, 'length of REScoop membership' (from the REScoop's block) also turned out to be a significant predictor for Enercoop. Table 10 presents the results of binary logistic regression analyses conducted for Enercoop and Ecopower on perceived energy savings by =REScoop members since they obtained membership.
Multiple Regression Analysis of the Sum of Individual Energy Measures Taken
Binary Logistic Regression Analysis on Energy Savings Since Obtaining Membership
Both the Enercoop and Ecopower models showed sufficient degrees of model fit. Model chi-square values were all significant, and the Hosmer & Lemeshow tests revealed non-significant p-values, indicating sufficient model fit. Both models showed a reasonable to good fit, ranging between 0.201 (Enercoop) and 0.212 (Ecopower) for the Cox & Snell R-square, and between 0.272 (Enercoop) and 0.314 (Ecopower) for the Nagelkerke R-square. Both models were also found to be reasonably accurate, as correct predictions ranged between 71.5% (Enercoop) and 79.3% (Ecopower). When looking to explain the variation added to the models (based on Nagelkerke R-square), the REScoop block contributed between 4.6% (Ecopower) and 6.6% (Enercoop) to the models already covering blocks 1 and 2 (socio-demographics and psychological predictors). Thus, not only did REScoop-related predictors contribute significantly to the explained variation of these models, they also explained a sizeable variance. For both Enercoop and Ecopower, significant predictors were mostly found in the block concerning psychological predictors, i.e., behavioral intention, capability to act, and importance. For the REScoop block, in both models, length or membership was found to be a significant predictor. Interestingly, it also turned out to be the most significant predictor. There were also differences between the two models in terms of significant predictors. In the Enercoop model, increasing one's knowledge level and change in household size were significant, but they were not significant in the Ecopower model. In the Ecopower model, however, social pressure was significant. ** Correlation is significant at the 0.01 level (one-tailed); * Correlation is significant at the 0.05 level (one-tailed).
Independent Sample T-test (Enercoop)
For Enercoop, data were also collected among non-members. An independent sample t-test was performed to analyze whether a significant difference in variation existed between members (N = 3360) and non-members (N = 3549) on engagement in individual energy-saving measures. The results showed a significant difference-t (6899.856) = −7.723; p = 0.000-in which members had higher means (mean = 7.801; SE = 0.02060) than non-members (mean = 7.569; SE = 0.02187). This showed that there was a difference between Enercoop engaging in energy-saving behaviors (both efficiency and curtailment) between members and non-members. Members appeared to engage more in these behaviors than non-members. For Ecopower, a t-test could not be performed because no data among non-members could be collected.
Discussion
Results reveal that members of two REScoops engage in energy-saving actions (and more than non-members), report energy savings, and use less energy after joining a cooperative. Moreover, the study shows that REScoops moderately contribute to engagement in energy-saving actions and self-reported energy conservation of their members. When reflecting on actual energy use, a study by Akasiadis et al. (2017) on electricity consumption among 10,653 Ecopower members revealed an average reduction of 29.5% per household when comparing annual kWh electricity consumption before and after joining the cooperative (from 3146.38 kWh to 2219 kWh) [69] . Longitudinal data analysis of electricity consumption between 2012 and 2016 registered an average reduction of 29.3% per household [62] . For these reasons, it is fair to state that there is modest evidence that REScoops do not limit themselves to activities and services pertaining to 'renewable energy' (production and supply), but also 'energy conservation', and have succeeded in convincing a proportion of their members to engage in energy-saving behaviors. As such, REScoops can be seen as civil organizations that contribute to energy transition in multiple ways.
The results of our study support claims by environmental psychologist scholars on the importance of psychological predictors as they explained the largest portion of the variation on (self-reported) household energy conservation. As such, they strongly resemble the importance of hypotheses pertaining to Theory of Planned Behavior [39] . In particular, the analysis on intention to save energy revealed the importance of psychological predictors like motivational attitudes, subjective norms, and self-efficacy (i.e., capability to act). This is in line with a results found in a study by Abrahamse and Steg [40] showing that intention to reduce household energy use is positively related to perceived behavioral control and attitudes toward energy conservation. The results of the multivariate analyses in the present study, however, also showed that socio-demographic and situational predictors (in this case, REScoop-related predictors) contribute to explained variation as well, although modestly. This underlines the theoretical elaboration of theorists like Frederiks et al., who seek to explain more variation using more comprehensive research models [7] . In this sense, the present study shows that REScoops can be perceived as a 'situational factor' (amongst others), and when used in relevant empirical studies, may contribute to increased variation when compared to models only focusing on psychological and socio-demographic predictors.
The results also showed that although a number of REScoop-related predictors were found to correlate positively and significantly with intention to save energy, they did not perform well when confronted with psychological variables in a multivariate model. There is reason to believe that this is related to a methodological issue. Perhaps REScoop-related items influence intention to save energy only indirectly, having more direct influence on its predictors (i.e., subjective norms, capability to act, and motivational attitudes). This would make sense when assuming that REScoop membership and the social environment it creates fosters influencing and learning among members, increasing certain motivation levels and predispositions, sharing subjective norms, and stimulating each other to increase one's capability to act. A closer look into statistical relationships between REScoop-related items and psychological predictors indicates many positive and significant correlations (See Appendix C). To test the influence of these REScoop-related items on intention to save energy via these psychological predictors, other research methods (e.g., structural equation modelling) would need to be considered than those used in the study presented in this article (multiple regression and binary logistic regression).
The results revealed that predictors related to REScoops have a stronger impact on reported energy savings than on engagement in energy conservation measures. A plausible reason might be alternative energy conservation measures that householders engage in, particularly those in which a cooperative might offer a service to conserve energy (i.e., installing smart meters or providing feedback via an online energy consumption monitoring platform) or advocate and support installing of solar panels on rooftops of dwellings, which indirectly leads to lowering of their electricity consumption bills (as shown in the Ecopower case) [62] . The study also revealed empirical evidence in support of the claim that personal norms significantly affect engagement of REScoop members [18] . In this study, personal norms were significant predictors for the intention to save energy. However, next to personal norms, subjective norms were also found to significantly predict engagement in energy-saving actions and intention to save energy. This is in line with studies that found social norms and social environment to be significant predictors for persons participating in community energy action [32, 33] . Regarding claims concerning energy and gender [38, 70] , the results of the Enercoop survey show significant results pertaining to women having the intention to save energy and engaging in energy-saving behaviors. However, in contrast it is men, and not women, who report the energy savings.
Arguably, the significant differences between members and non-members of Enercoop in engaging in energy-saving measures can be seen as an argument in support of the effectiveness of the intervention package used by this cooperative, which was a combination of tailored antecedent and consequence strategies. If this is correct it would support the claim that interventions are more effective when tailored to the target population [5] and when combining informational and structural strategies with antecedent and consequence strategies [35, 54] . However, in order to find support for this claim, more fine-grained research using experimental designs is needed.
Conclusions
This article set out with the following research question: What is the predictive value of renewable energy cooperatives on intention to save energy, engagement in energy-saving actions, and self-reported energy conservation by their members? Survey data from two renewable energy cooperatives were analyzed to answer this question. Energy savings by renewable energy cooperative members was operationalized in three ways: (i) as intention to save energy; (ii) as perceived energy savings since joining a renewable energy cooperative; and (iii) in terms of number of individual energy-saving actions one engages in.
Main Conclusions
Data analysis among two REScoops (one in Flanders, one in France) showed that, respectively, 38.7% and 64.7% of the respondents indicated saving more energy since joining a cooperative, and that, respectively, 18% and 37% of respondents attributed energy savings to actions by their REScoop. Respondents indicated engaging in 85% of total energy-saving actions, as presented in the survey (on average 7.7 out of 9). The study also revealed that members of REScoops engage more in energy-saving measures than non-members. Multivariate analyses showed that a number of the REScoop-related predictors contributed positively and significantly to self-reported energy conservation and individual energy-saving actions. However, in terms of explained variation, REScoop related predictors were found to contribute more to the former than to the latter (perhaps members were already engaged in energy-saving measures prior to obtaining REScoop membership). The majority of the explained variation for both reported energy savings and engaged energy-saving actions, however, stems from psychological predictors, and to a lesser extent, to REScoop-related and socio-demographic predictors. This reveals the importance of psychological predictors, which can potentially be targeted by cooperatives in their strategies to persuade their members to conserve energy. From the REScoop predictors, length of membership and members having many peers who are (also) members are positive, significant predictors. As such, this finding stresses the importance of the social environment that REScoops offer to their members.
Limitations
A key limitation of the study presented in this article pertained to the impossibility to collect data on actual (revealed) energy consumption. This had to do with EU privacy law demands that results should not be traceable to any local individual household. Therefore, the decision was made to operationalize energy conservation in terms of behavioral intention to save energy, self-reported energy savings, and sum of measures taken to conserve energy. A second limitation concerned not using randomized sampling (for privacy and organizational reasons). Therefore some of the results may be explained by the fact that only the more motivated members participated in the survey. A third limitation concerned the fact that effects of individual (and combinations of) interventions could not be studied in-depth because a (quasi-) experimental setting with independent experiments and control groups could not be created. Fourth, the impact of REScoop predictors on drivers for behavioral intention could not be studied because only regression models were used in this study.
Suggestions for Future Research
When taking the results of the study presented in this article into perspective, we have the following suggestions for future research. First, future studies should address the question whether household energy use actually decreases and if it is related to actual behaviors. Second, we suggest that research should be undertaken that evaluates the implementation of individual interventions by REScoops. In this article, exposure to interventions by REScoops was considered part of REScoop membership, which also includes belonging to a social group in terms of being a special citizen who prefers to use energy in a sustainable way. Third, we suggest research on how REScoops may impact motivational and psychological determinants of their members (e.g., motivational attitudes, behavioral control, subjective norms, knowledge, importance, and behavioral intention). Fourth, we suggest fine-grained comparative research between mature and immature REScoops to reveal the causal mechanisms related to interventions REScoops use to persuade their members to conserve energy. In addition, we suggest further research within Ecopower, to assess in more detail how it manages to successfully engage and persuade their members to conserve energy. Fifth, we suggest conducting quasi-experimental trials, using actual household energy consumption data, to assess the impact of interventions by REScoops. Sixth, we suggest comparative research between households who are consumers of energy supplied by REScoops and households who have their energy supplied by others. We would like to find out whether REScoops offer better energy services, whether their members lower their energy consumption, whether they use less energy, and to assess whether interventions used by both are used more effectively by REScoops. Finally, we suggest that more research should focus on how lifestyles, culture, and REScoop membership interact and influence household energy consumption and conservation. 
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Appendix A. Scale Items
Items scale on 'decentralization motivation' (tau-equivalent reliability Enercoop = 0.552; tau-equivalent reliability Ecopower = 0.575):
• To reach societal goals we can organize ourselves best in local communities.
• I distrust large-scale traditional energy companies.
• National government policy mainly supports traditional (centralized) energy systems.
Items scale on 'behavioral intention' (tau-equivalent reliability Enercoop = 0.632; tau-equivalent reliability Ecopower = 0.713):
• I have the intention to lower my energy consumption patterns intensively.
• I have the intention to only use energy that has been produced locally.
• I have the intention to continually improve the energy efficiency level of my household.
Items scale on 'perceived behavioral control' (capability to act) (tau-equivalent reliability Enercoop = 0.679; tau-equivalent reliability Ecopower = 0.547):
• I view myself capable of actually realizing intended energy saving targets.
• I view myself capable of realizing challenging targets I set (e.g., sports targets or diet targets).
• When I am challenged to save energy, I commit myself easily.
Items scale on 'subjective norms' (tau-equivalent reliability Enercoop = 0.770; tau-equivalent reliability Ecopower = 0.756):
• I like to identify myself with a green energy supplier. Items scale on 'importance' (tau-equivalent reliability Enercoop = 0.643; tau-equivalent reliability Ecopower = 0.651):
• After having joined a REScoop, energy savings have become more important to me.
•
After having joined a REScoop local production of renewable energy has become more important to me. 
Appendix B. Descriptive Statistics
